Activation of Akt kinase inhibits apoptosis and changes in Bcl-2 and Bax expression induced by nitric oxide in primary hippocampal neurons.
Emerging data indicate that growth factors such as insulin-like growth factor-1 (IGF-1) prevent neuronal death due to nitric oxide (NO) toxicity. On the other hand, growth factors can promote cell survival by acting on phosphatidylinositol 3-kinase (PI3-kinase) and its downstream target, serine-threonine kinase Akt, in various types of cells. Here, we examined the mechanism by which IGF-1 inhibits neuronal apoptosis induced by NO in primary hippocampal neurons. IGF-1 was capable of preventing apoptosis and caspase-3-like activation induced by a NO donor, sodium nitroprusside or 3-morpholin-osydnonimine. Incubation of neurons with a P13-kinase inhibitor, wortmannin or LY294002, blocked the effects of IGF-1 on NO-induced neurotoxicity and caspase-3-like activation. In addition, the P13-kinase inhibitors blocked the effect of IGF-1 on down-regulation in Bcl-2 and upregulation in Bax expression induced by NO. Adenovirus-mediated overexpression of the activated form of Akt significantly inhibited NO-induced cell death, caspase-3-like activation, and changes in Bcl-2 and Bax expression. Moreover, expression of the kinase-defective form of Akt almost completely blocked the effects of IGF-1. These findings suggest that activation of Akt is necessary and sufficient for the effect of IGF-1 and is capable of preventing NO-induced apoptosis by modulating the NO-induced changes in Bcl-2 and Bax expression.